Differential capacity for cholesterol transport and processing in large and small rat luteal cells.
The aim of this investigation was to determine whether a specific luteal subpopulation is responsible for the hypertrophic development of the corpus luteum at midpregnancy in the rat and to determine whether there was an underlying cellular basis for the differential production of steroids by the luteal cell subtypes. To examine this, we have dispersed and separated rat luteal steroidogenic cell populations into small (< 20 microns) and large (> 30 microns) cell types by elutriation. Luteal cells were examined at early (day 3) and midpregnancy (day 14) for differences in protein content and for differential expression of proteins required for steroid production. Specific proteins examined include the P450side chain cleavage enzyme (P450scc), adrenodoxin and adrenodoxin reductase, proteins required for cholesterol conversion to progestagens in the corpus luteum, and sterol carrier protein-2 (SCP2), a protein thought to be involved in intracellular cholesterol transport. The cytochrome P450(17)alpha hydroxylase (P450(17)alpha), a key enzyme responsible for androgen biosynthesis was also examined in the isolated luteal cells. The large luteal cell population displayed an increase in total cellular protein content while the small cell type did not change with luteal development. In addition, the large luteal cells expressed proteins unique to or elevated in that cell type. Analysis by two-dimensional polyacrylamide gel electrophoresis revealed that the large cell-specific proteins had molecular masses of 23 K and 32 K and that a 14 kilodalton (kDa) protein was elevated in the large cell type relative to the small cells. The small luteal cell on day 3 of pregnancy expressed a 36 kDa protein which was barely detectable in the large cell. Immunocytochemical and Western analysis indicated that the large luteal cells contain 5.3-fold more SCP2 (P < 0.05) and 5.6-fold more P450scc (P < 0.001) relative to the small cell type. Immunocytochemical staining of adrenodoxin and adrenodoxin reductase indicate these proteins were elevated in the large cell as well. Human CG administration stimulated P450(17)alpha expression mainly in the large luteal cell population. The results of this investigation indicate, for the first time, that the large luteal cell of the rat, in contrast to the small cell type, undergoes a dramatic increase in protein content with luteal development, and that with this increase in cell size there is a concomitant increase in the large cell capacity to produce steroids. This occurs as a direct result of the enhanced expression of SCP2, P450scc, adrenodoxin and adrenodoxin reductase, proteins specifically required to transport and process cholesterol for steroid production in the large luteal cell.